Altered neurotrophin receptor function in the developing prefrontal cortex leads to adult-onset dopaminergic hyperresponsivity and impaired prepulse inhibition of acoustic startle.
Survival and differentiation of neurons and the formation and maintenance of synapses in the cerebral cortex may be affected in schizophrenia. Since neurotrophins play an important role in these events, behavioral effects relevant to schizophrenia were investigated in rats that had compromised neurotrophin function during prefrontal cortical development. Neonatal rat pups were injected into the developing prefrontal cortex with a depot preparation of p75 receptor antibody conjugated to saporin. Animals were tested for dopaminergic hyperresponsivity and prepulse inhibition of acoustic startle at 5 or 10 weeks. Neonatal and adult brain sections were examined for morphologic abnormality. Animals that received neonatal injections of p75 antibody conjugated to saporin showed significantly increased amphetamine-induced locomotion and rearing and impairment of prepulse inhibition of acoustic startle at 10 weeks of age but not at 5 weeks. Examination of adult brain sections revealed apparently normal structure, whereas neonatal brain sections showed apoptotic cells in the developing prefrontal cortex in pups that received p75 antibody conjugated to saporin. Compromised p75 neurotrophin receptor function in the developing prefrontal cortex may be associated with the manifestation of adult-onset dopaminergic hyperresponsivity and impaired prepulse inhibition and therefore may be involved in the pathogenesis of schizophrenia.